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(57) Abstract: An output controller connected to an output circuit parallel and including an auxiliary circuit for controlling an 
adjusting current smaller than the output current at a substantially constant ratio, so as to perform control so that the potential of each 
terminal of the output circuit may be equal to that of the corresponding terminal of the auxiliary circuit and thereby to control the 
ratio between the output current and the adjusting current to be constant. The output controller is made up of a bridge having four 
arms including an output circuit, an auxiliary circuit, a load, and a current detecting circuit or current setting circuit respectively. The 
difference of potential between each of the terminal of the output circuit and the corresponding terminal of the auxiliary circuit are 
measured and fed back to change the equivalent impedance of one of the arms. Thus the bridge is controlled to balance. 
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i i 7 >-/4aX«m — 0ii7 > 7*4bOtB* ©^f n 

iM:S^n.TKT0J:5 i:JS«snT, f£ - ft Jj b ? > 
V 7. $ T$ VO, - \& -h h 7 > 5? 7 ^ lbMIl A s n 5 : 

!H — titi *J h7>yX^la^t/LT^5i^ > « 
9ititM^lHlSg27«^-CDM»jT > 7° 4 a CD £iJ 77 £ A ?J 

£ . ^©A##ttj&Qic*tT*ttj&PaO>*fl:©iE0!>iRiS 

> y X ^ la©y- hmfe^±#^-a-T^ — CDttS77m§ftI 
la£ig*£i±&J;c>{C, |g — ffi^ h 7 > y 7 ^ la^© 

C7) A 73 **fflS^Qfc:2*-rsiiSj&Pa<0«&©£ <D ft £ CD ii 

^ t i a - *8ltJt««lHl8S27tt»-ffl*h7>>?^ 
Ma®y - h«&£TI$£^Tlg-©£jtf77mci!iIla£M 

'> $ it 5 J; 9 I: , H-aiA h 5 >y^UM5iH»« 

^ £ £ & T & o 

m - ft ti b ? > is 7 ? lbtf * > l r z> m & , m 

ffiltffim\Bl&27\ l $?£=. <D m WJ 7 > 7' 4 b <D £ij 73 £ A 77 "f" 
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©tt^^^T^^, mfiitJt«i«lElK27«^-tiJ^h7 
lb & « ^ $ t 5 J: o I: , i - tB h 7 > y X ^ lb^\ © 

oxA^»jftQi:^tsisjSPbotfl:©ftoiRitoJ|* 
£ ^ -T « , «r^i:b^«tHiS§27tj;mni±l^ h 5 > v x 

^ & x & -r 3 o 

« t S ft 5 ^ , * i: 1 ^ ^ i o i: , m 8 m M M £ m m \z 

\& -h m w * m m. & < ft o z. t # t # s . 

9 * » « C * i» T , $fJ 19 0 SS 2 0 A S. X >f y ^ ffl 
»8IIJfi0ilPI«fc, ^ 5 H I i ( 0 5 A ) tBIJilSO 

y u y ^ * w r 3 o m m it m m m n 27 « , _t i a cd £ 5 

(C |g - ffi 77 h 7 > i- 7 X ^ 1 a X i! r £ii 7} h 7 > X ^ 1 
b CD y - h M & £ ^ ft £ it T . In ,6 P a X tt In jft P b £ to 
Qtoifii$IISWi:oi:t5j:9l:*J|i1-5, £ co 

ami, & 5 n m m ( m 5 a) £ *j ^ t * < y frj » 0 

gg 2 1 # X -f y ^ > ¥ h 5 >yX^18l:MlTfrof;t 

cd t ± < m m t & 3 . t- > © fH m & , n ;u x jg & m 

(PWM) Mfflm<DX'(y3 L >?MffllZ&Z>m&. ±i2 
©»/SPaXtt«jSiPbtijfiQt©lffl:S^5H«i:ot 
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£ ft 3 „ ±f2©J:5&*»tJttt«lHlB827a>*!l«K:«fc 

0 > ± 12 (D y U y i? ifi rt z, > X T a o ft o T . fg 5 m ffi 

m t ± < m m \z , * 9 * js ait a 7 u y ^ a* a 7 > x l 

fctfffiTffl^SIII&fT-S T#3. ft ft . SfS 9 ^ 

c » i o m m m » 

0 8AH , *fgBj(D!gi OH5S^Jc7)|ElS§07r$.^) o 
0 8Ai:i5H t H7A© fc£> trafi!©IdE5*i:ttH7Ai: 

1 0 it S£ #J , ^8*SS^Jco«^cDfiU{C> fg — fctJ 
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7 > y ^ 37 32aR 5' I r 1 i X v 7 > if 
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3 2 b £ W T % o 
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1/ -f > * * 






>v^32aSi;«Z|fflX-f y^>^b7>^X* 


3 2b CD H U -f : 


>^-tft-6ft»«SftT^s. |g - ii ifc x 




•y ^ > ? h 
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T T h 3 o 

% - ffi 6b h ^ >yX3 , 2a«V-XiStI2at:Mt5 
!f§ - fcB * h 7 > y X ^ la(D V - X « « Ila© Jt *Ila/ I 
2a, Stf , ^Ziiih7>yX^2b©V- X ^ flit I 2 b Id 

- m ^ h ^ > z? x ? lb (d v — X n i lb <d it m 
in * m h ^ > ^ x ^ t & ii b m , h ^ ^ © m & ^ 

fe^f IS±-t (J^T> Ila/I2a= Ilb/I2b= nt t 

3 ) i; ^ 5 i o i: i ^ 5 ti t ^ 5 . 

^ 8 H 1 0ij © ©J i 0 20AK ^ I © 1 I!) h 7 > v X 
9 2<D ? - h m & £ . ^ — ffi 73 h 7 >yX^laXii^- 
U * h 7 > •>* 7 ^ lb© l» f n ^ O y - h 1 t 5: - 
$ t t $J i I . f ni: W I T > SB l o ^ S£ #1 T > SH 

-iUA h 7 > y X ^ la©y- h it W, - ffi Sb h ^ > ^ X 
* 2 a © y - h £ , $& ~ m U h 7 > y X ^ lb© 7-* - h 

H 7 > y X ^ 2b© y - K t , ti -6 i 1 $ 

n t ^ 5 . t^oT, w 0 2 03 H , m 8 m m m <d m m 

0S§2OAtCit^T, -t n -6 tl © ? — h « & £ — £ £ 
«J f£ £ T & ^ # ^ . 

X < 5/ ^ 3 1 tt . faJfP[5|g§20B©i<jf£<i:lR]gBLT, IB 
-WAh7>yX^lai4U>lfcRfai-I8!lX'1' y 
f >^7 > v X * 32a^ . ZL )& ft V ^ > V 7. * lb#* 
t > I it (i i r ffi S] X 7 f > ^ h 7 > y X ^ 32b 

^ > tnfnti33©ijE^ai*t^. ai * $ n ^ ^ 

g33©|E [i , }| ia 34aS 34b, X \Z , SJn:35aS:U-'35 
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btCcfco^ffi^nT, $s - m m x -i y ^ > y h ? > ~y x 

T , t*Sl2vtt, m - Ih h 7 > X ? latf * > L fz 
m \$ — m ®) b 7 > 5? 7> ^ 2a^ £ WiIffliSl2a^ , 
3§ - ffi t) h 7 > y 7 ^ lb^' t > L it tt^ - Mid h 7 

> v * * 2 b a> e>cDpsfflm?jiti2b^> ^n^'nsij^g^ 
i itt: ffi^i^iijiit?). ^ <d m w m m m itte m ffl \m m 
20^ b <d ffl m m \z cfc o x & it t z> . 

81 — ffl * h 7 > y ^ ^ la© > R V — X £ 

ttlf n**S nt«RRla&yR2a, m — ft * h ^ > 

>? x ^ lb© h u-r >s^y-7i:fnfn8«snft 

J£trCRlbS.^R2b, ^ - i Si h 7 > y X ^ 2a© K 1/ -f > 
R Zt V - X ^ n ^* tl ^ £ tl ifiiR3aR ^'R4a, 31 

-*i&b h^>> 5 7;^2b© K u < >&tfv-7i:fnf 

nft« S n fitt R3bR ^R4bli , m 7 m ffi M (06) (C 
i3 It i tri Rl> R2, R 3 , R4i: ffi 1 t 5 . 2: L < . 
i S R3a© }g S I ft JS ^ Rla© nfg , ffitriR3b©&iriM« 
J£ffiRlb©nfg> &^R4a©i£J5 ! iM«l£in;R2a©n{g, Jg 
Jri R 4b <D & in. m t& R2b(D niB IZ ^ *l ^6 tl Wi Z tl 

n s m ffi m x \t , -o©»ftatH*h5>s?;**© 

V - ^ 1 (ffli;6Pa&tf»j6Pb©«&) 

h7>yx^©v-xifi ( as * q © m ) £ St MIC 
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y v 7. $ ifi m it p w m m n \z «t o u m $ n s . — 
^ , i i o i i t ft« - o(7>s^satj^h^>^^^ 
© v - 7 1 1 ( ®5 jfe p a & # & j& p b m & ) a* n ? n 

g«J c7) *g ft h 7 >yX^©7-Xifi ( en Q a R T$ ' %k & Q 

s$*ii^$n5i5i:, as * k ^ > ~>* x ^ a* #i « p 

W M M ffl \Z ck D Hi$ tl5. 

0jta?[Hi8S2OBR^7,-r >y ^ f&j ^ 0 2 1 a ^ 

A) <h±<P]f£T*$>3 0 m \z * fft — ffl * h 7 > y X ^ 
lai I - fcf #J h 7 >yX^2a^^-X< ^ > >f K 7 

^18bt*it7bfc*^, I-fH^] h 7 > y X ^ la^i 
5 ^ I 01 © ffl ^ h^>> ? 7>^l<i:, — ill h ^ > v 7 7> 
^ 1 a S£ 5 ^ ifi 0!l 0> *i ft h 7 > y 7 ^ 2 i: « $ — X ^ v 
^ > ? b 7 > X ? 18b& M 5 m fa M <D 7. -1 v > ? b 
7 > y 7 ^ 18t , ^tV-etl^-^-frS. t£ o T , ± IE © 

mi onmmotEimMWkiz. iih7>yx^©i[ 

ffi m T ^ 2> <D T? , l8Hi^.):0!5^0^f<^5. 

L/^L. ^ 1 0 HE SS W T tt , 1 ffi @ K t L T ; U y 7 
^7t3§SliiT£J§-&, aj73h7>yX^i:ffiS!)h7yy7 l 

^ > $ v I A ± T' S ^ I: r < ifi ^fe 1 I: i I L t ^ . 
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~d £ D > ^ b i$ S i f (D I ^ It I: ^fe ^ T li I 1 0 M M M 

o^*«*8*ifi«ioinT^s. £ o . as * $ij B 
« ^ i i in m m » 

0 8BH. * II HJ <Z> £§ 1 lH;5£#|COtHli&ElT&&„ 

0 8Bl:fi ^ T 0 8A© & <D £ n U (D m J& ^ m \Z it m 8 A £ 

m-v>tt^*tt^* t <d m. m « m 1 ont&Moh<D&& 
m r * . 

mi i i i i « i i onas^j©«fc"5t- — ^«)*sstas 

tl ft \Z 2t L T9J ©««»12vaR 12vbS ffl ^ S <fc "5 

ic L fc t> o -e $> & . f 0io(Dilig©IHit> 7. -r y 

^ 3 1 b Id «fc o TftJtSPle]!&20Btf>ti!ifE£ ^ SB L T It tl 

£ < ra ft -c $> s o 

« « 1 2 H H » 

EI 8 C , 2iI^W@SgiT$^. 
13 8CC: -fc ^ T 0 7BX « @ 8A© t> <D £ fflt£(Dffif&WM\Z 
Ki7BX«08Ati^-©^^$#^' f O i flj li I 9 

1 i x it I i o^iS^j^fecD^^^-r^o 

11 2 11^1^ m«£Jt««liI8S27H«fc Offish 

7 > •/ x ^ © y - htt^fe^i^Jii^tiic^it 
t . g§ i o n m m t m c m & <d -j u v ^ & a* ? > x $ ■& 
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mi omffimt±<mUT*&z>. 
ami 3 m m m » 

EI 8 D > * BJ CD |g 1 3^JS^C0[pJg§EI-C$)^o 
Bl8DtZ^ViTEl7BX«El8BCD CD <h Pitil®;|ftj$3g£l;: 
liH7BX(iH8Bt K - CD£J-*t£ttL, CD 1£ ffl 9 

I I « X 11 I 1 1 il«©fe©^gfflt5. 

mi 3 mm m \t\ m,mitmmm^27\z^vtatih 

7 > y X ^ 0 y - ht-ffiS»9*«WiRI*i:«»l/ 

t > mi i m m m t m c m ^ <d y u y v £ n ^ > * $ i± 
« m i 4 n m m » 

0 9Att, # §g HJ CD |g 1 4^Jfi^©lHlK0"C**. 
0 9AI: * ^ T i 7AO © t 1^ 81 ©ifi£g * l: H07At 
[pj — CD ft £ L , ^0iaittI8ll«»|CDt)O5Sffl 

HI 4 31 « « tt , jg 5 H JSS #J ( m 5 A) K 43 It 5 ffi 

i7>7° 4i:fflST§$f^£^tL, #J A te* H ffi ^ - 

)S 2 ti T u 5 , 

u ffit t3u, vffife^f 3vS w ffl ft iKf 3wtt - ^ £ 
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b & xs % = tts -h h 7 > y x ^ ictt i^tn ^ 5 iffi^]© 

OSFETT&D, H U < > £ H ® 9 ^ , V - 7 & u « 

n T ^ 5 . m IZ . i - 7 7 ^ * - Jl' ^' ^ ^ - F 25a, 

— — H 25bRtfI E 7 7 < * -f 

— )V & <i * — H 2 5 c ifi . ^-tB* h7>yX^la, — 
ttS ^3 h 7 > y X ^ lbS ^ ^ H a * h 7 > v 7 ^ lc© V 

- 7 |; 7 7 - F£r, F 1/ > IC 7J 7 - K £ > ft ft & 
8E 3 ft T l> * . *77-f*-f-;i'^<^* — Ktt, £ L 

< , fnfn#t?ji:s«stiTi>5iii* h 7 > 5? ^ 

^0#7^'ft-Ft$5 1 CD IC , t u t ^ -f 

71 h 7 >v X ^ la© V - 7>«SStIlaCDJt^Ila/I2, fi 
~ fcB 7J h 7 > y 7 ^ lb© V - X««tIlb©Jt^Ilb/I 
2. R^, ^=ffi:fch^>'> f X*lc©V — 7 f lie© it 
¥llc/I2l£. K K > , V - X . h W Z S T © t 

fiSSh5>^7^T*li:Lfcit. H ® f co l i: 

febfi«±-^ (£IT, Ila/ 12= lib/ 12= lie/ 12 
= ni t 5 ) IC & *> J; 3 £ » W" 3 ft T ^ S . 

^-7<7f>^^7 >y7^18a, ^ — X -f y ? 
> ^ h 7 > v X * 1 8b R ft H X -f y ^ > i7* h 7 > V X 

^ i8c a^Tft fern 5ii^f©7^ v * > 7 h ^ >->*?; 

^ 1 8 tC *§ = L > »Sb<ttn5 1 + ^;i'MOSFETT 
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f > b 7 >y X ^ 18bR^f ^ ^ > ^ h Zf > v 

3/ la, Sg — m * b 7 > y X ^ lbS^'^ H tii A h 7 > v 

x^icov-xofnfn^i^i« v - 7 § g * l t 

l> £ 0 H tw , lEg77<*^-^^<t-F 26a, £ 

77-f3jN-r — ;w^-r* — h 26bR»'i a 7 7 -f * -f — ;w 

^ -f :* - F 26c*5 , fg — X -f y 5 1 > y* h 5 > X ^ 18 
a , W, - X < v 5P > ^ h 5 > ^ * 18b R IS H X -f 
5 : ->^h^>vX^18c(DV-7;(C7y - K > H U "T 

> tc # v — f & . ^tifnunsnt^s. 7 ^ >r * 

^ _ )V # 4 # - H , » * b < « , t l: S ^ ^ tl T ^ 
o T fe & . 

fg — ffi 73 h 7 > y X ^ la© F l'^ > R ^ V - 7 I: 

y 7 ^ lb© H ly -f >RtXV— Xt-tn-^nSiKStlfc 
JSSRlbSU; R2b, HI H ttt * h7>5?X^lcO H V <i > 
r y: V - ^ ngi$tifcfitaRicR^R2c, m 

w h ? > v 7s * 20 h iy < >Rzsv-*iz^n^nmm 

i£ n fc Jg tfi R3R R4te . Sg7#liS#J (0 6) K *5 & £ 

JriRl, R2, R3, R4tC t@ ii T & . # £ b < , & ft R 3 CO 

fifitttlSKRla. RlbR t^RlcCni , & fa R 4 <D & ifi m. 
ttIRR2a, R2bS.^R2c<Dn^l;^n j etll5^ £ ft £ . 
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& - <d m wi 7 > 7 4tii* m & qiz # -r z $& — m -ft h ? 

t v ffl ft ffi 3 v £ 0»jfiPbO*fS:* . i H i I 7 > 7'4c 
^ Q # T £ f§ H tii 7^ h 7 >yX^lctw|ilf 3w 

< h©gpspc©m&£ j en j en&tbL<, n n © m & 

T* , Hi * $ n « JE it m \z ± IE © « & M © IE ft # iz m 
-3 H fz - fig W) t£ h © T & c 

fHflllsIB§36W:ft3Bl4J&> b A Ttl £ n u tB > v *B , 

5 "5 V> T tl rt* — -3©^-^^->L. ^O^r^-^T^cfc^ 

5 . 

ft 91 Isl 3 6 . ^ fin 14*^ O X A l: i ^ ^ T t im 

M K . frJ ^ H! & 3 6 . =OC7'fiyf>yh5> 

-fy^iwiPigK37Atcai*r*. e - t » = t? ©» x -r ? 

H*B ; E-*©Ig8!)[El&£LTfflt/>£^'&, I f ^ ^ 120 
0 ^±TteHO©X^y^>^h^>v7.^©(*]-0 7^ 
t > t 5 J: 5 I: , a * ft & 1 2 0 ° £X T T it ft \Z — O L 

t>i^t»«t^i:fTt)n5. s (c . w a. if . ^ - ai ^ h 
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5 > v X ? la*l* > LT^i u ffi IK ®J <£> £ £ . ffl — 7» 
-f 7 f > ^ h 7 > y X ^ 18bt ^5 X ^ ^^>^h^> 

y 7 ^ i8c t ^ ^ n nil w i: »ft n t ^ © E ^ ^\ 

6 . 

X'f y ? ili! » HI K 3 7Att , Z^Oil7>^4a, 4 
b. Stf 4c* S O A A I: ^ T . t>LT^5tB^ h 

£ 85 Ml b , # X ^ 7 f > ^ h 7 > y 7 ^ til * t ^ . d 

- T . ±IB©$iJ^«^-(D^^(Dfi:^«, T $ £ £ 

"5 £ , «5*Jfi«tra«t-C#S : « A « , W, - ffi 71 h 

7 > y 7 ^ lafc* ^ A« t > L T 5 u ffi i ft K T tt . H 
?Sf 3u - ft t 3v - i H X ^ y > ? V *J >> ? X^18b, X 

£ , I - HI * h 7 > y X ^ la* I 5 I I ( El 5 A ) CD 
ihtihy>z^7s^lt. if 3ut 3v<!:if 3wi 

& m s m ffi m (o x ^ y > t? h y > >> t. ? i8 £ . * n 

? n * fc £ o ftoT, ^ — ffl*h7>5?;**la» *6 
I&h7>> ? ^^2, 1 I 1 12v. EO©ftj^i:r^©7 
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•j y i> tt , b 5 m m m <o y u ? £ ± < m m & & & x* & 

% . ^ c T , ^ 5 i 1 {SJ t ^ i i: . - ^©x-r v =5- y 9 

|g 5 fl J£ #J 1*1 & , ii^PatBP *Qt©ifii$:IiWH 

U y y 13 K A« A 7 > L & tf> ffi * $'J BCO^T fc* 5 
HlS^JPI i IITJ550T. ^©ft^R^^*l:oi»Tli« 

<BL, $ 8 HJfi« t « > u ffi B ft «f l: 

^ ^ T ^ - X < y > 9 h 7 > y X ^ l8bS i; ^ = X ^ 
- y ^ > ^ h 7 > y X ^ I8c^ * t; t 7 b f ^ , f§ tzg 7 

7-f*^-;i/y^t-H 26a, ^zi7^-r*-r-;i/^-r 

* - h* 25bS » = 7 7? -f * -f * - H 25cfe t 

>-r&o -e u x , «®9£)iLTitflt*iiii()'v«2>a<iHi 

18bXtt^E7-f v > V h 7 > y 7> ^ 18c© t 7 t 
i?7Mc6 t > IT "b A ^ tt l~ <fc 0 , Hi * h 7 > y 

7^©t>*ffii77'f ^<-;u^-r^- - H J: 0 — as: 

£ — m 7J h 7 > y 7 ^ 1 b f; it ^' t > L T ^ ^ v H 
i ft T* U , t^3v-t?sr3u-I-7'r 7f>7 , ^7 
> y 7 ^ 18a, Xte, I 3v - I ^ 3w - I £ 7 y f > 
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^ CD ii ^ , i r aj * h 7 > 5? X ^ lb*«i 5 

3vtftffi3wi0^lSAJ»5|IHW©tffif3t, - X -< 
f > ^ h 7 > y X ^ 18aR W f H X ^ 7 f > ^ b 7 > 
y 7 ^ 18c© ^ fJc *«i 5 ^1 #J © X v ^ > ¥ h 7 > 

x ^ i8t , -e-n-^n*. ^ot, ^ - m * h ^ 

> X ^ 1 b , m%)V?>VX5>2, t Sit 1 12v, E O (D 

o m j& -r £ :/ u >* « , s§ 5 n is #i © y u y t ± < 
m m © m m t » s . c © ^ «j y b , i-oii7>7 J 

4b© tllTJ HS^^T, fip Pb <h H5 Q £ © |g] CD « ft M £ 
OttSi^Cl-X'f -yf>^h7>yX^ 18aX 
|g H 7W y ^ > 9 h 7 > y X ^ 18c^ « t ^ d t I; J; 
0 A 7 > * T * . 

^ = m t> V Zf > V X ? 1 c tc \1> ffi * > I T w ffi I 

m m -v n , it 3w - it 3u - i - x ^ y ^ > ^ h 5 > 

y 7 ^ 18a, X > tf3w-ft^f3v-^-X-f 7^>y s 
h 5 > 7 ^ 18b© ^rn^XU^CW^SlHAtil^ 

«E n S . C © « ^ , MHaj7Jh7>^**lc#Si5ISi£ 

#J (0 5A) ©ai^ h7>yX^lt. tt3ui 3vt 

it 3wt©^s!c^i5iii©if 3t, m - X -f y ^ 

> tf h z> > X & 18 Zf %Z — X ^ y J- > 9 V > V X 
^ 18b© ^ ^ ^ ^ 5 m fa M <D X 1 y J- > 9 V ^ >> ? 7;^ 
18t , ^nf*l*ttt5. fi£ o T , » H HI * h 7 > y 
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X ^ lc, 1$ It) H 7 > 7. ^ 2 , 1 S i> 12v. = O CD ft ffif 
£-OCD7«^y^>^h^>> ? 7.:y"£CD'£/&, © E9 O *i 
i )S t S ^ U 7 y ^ , » 5 * Ml W O ^ U y y t t < Rl « 
CO «l fife T : & 5 o 
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